Abstract: Improvement of an unhealthy lifestyle decreases the risk of incidence and mortality from lifestyle-related disease. One method for the improvement of an unhealthy lifestyle is interviewing for health and consultation regarding a healthy lifestyle to recipients of health checkups by public health nurses. Original articles in occupational health for recipients' evaluation in health checkups as longitudinal studies are rare. The purpose of the present study was to investigate in a longitudinal study the relationship between recipients' evaluation of interviews by public health nurses in a health checkup and variations in health checkup results for one year.
Introduction
Mortality, incidence and prevalence rates of lifestylerelated diseases (e.g. cancer and cardiovascular diseases) are recently higher in developed countries compared to fifty years ago, 1 and this is one of the major social problems that should be settled. An unhealthy lifestyle from childhood involves a major risk of incidence, prevalence, and mortality from lifestyle-related diseases, [2] [3] [4] while improvement of an unhealthy lifestyle can decrease the risk. [5] [6] [7] [8] [9] [10] Reduction of the risk is related to the decrease in mortality, incidence and prevalence rates, 6 -11 accompanied by improved well-being and a decrease in medical expenses. 10, 11 To improve an unhealthy lifestyle, it is important not only to spread widely information about the reduction of the risk of lifestyle-related diseases but also to provide educational intervention to subjects in health care systems. Methods to improve an unhealthy lifestyle include interviews for health and consultations regarding a healthy lifestyle to recipients of health checkups in occupational and community health fields by public health nurses 5, 9, 1 2 and to patients in hospitals or clinics by medical staffs. 1 3 A number of reports 1 2, 1 4-1 7 in which recipients' satisfaction and evaluation of interviews for health and intervention in consulting regarding a healthy lifestyle were studied have been published. These reports 1 2, 1 4-1 7 noted that the satisfaction of the recipients was influenced by the employee's age, job type, waiting time during health checkup, burden involved in filling out a checklist, courtesy of health care staff, technical level of staff, and contents of the interview. Lifestyles of recipients after the consultation were improved 1 7 in those cases where the recipients indicated satisfaction regarding the interviews. However, the degree of recipients' satisfaction and evaluation of the interview and the intervention varied. 1 7 Original articles in occupational health for recipients' evaluation and satisfaction in health checkups as longitudinal studies are rare.
The authors reported that those subjects who complained of many problems in a questionnaire were apt to set a high value on the interview and intervention as a cross-sectional study. 1 8 The objective of the present study is to investigate the variations in health checkup results for one year in the subjects who gave a low evaluation for the interview by occupational health nurses in a health checkup and those who did not. The present study is a longitudinal study on the difference in improvement and deterioration of health checkup results after the health checkup between the subjects who gave a low evaluation regarding the interview and those who did not. This makes it possible to discuss the significance of the recipients' evaluation of the interview by occupational health nurses in health checkups from the viewpoint of occupational health.
Subjects and Methods

Subjects
In October 1999 and 2000, 1,490 and 1,684 white collar workers, respectively, under the age of 40 years old employed at the headquarters of a large computer system corporation in the Tokyo area were examined for health status. In both health checkups, 798 white collar workers were examined and 796 workers responded to the questionnaire for recipient evaluation of the health interview by occupational health nurses. In the present study, data on 750 male subjects were analyzed. Female subjects were not included because their number was not sufficiently large. The number of subjects of 21-25, 26-30, 31-35, and 36-39 years old was 32, 312, 276, and 130, respectively. The mean, standard deviation, maximum and minimum of age of the male subjects in 1999 were 30.5, 3.9, 38, and 21 years old, respectively. The data in 1999 were analyzed and the results were reported as a cross-sectional study. 18 The number of subjects who were examined for health status at the headquarters in 1999 but were not examined in 2000 was 692 (= 1,490-798). Most of those 692 subjects were transferred from the headquarters to other offices of the corporation.
Health checkup
Health checkup for employees must be performed every year by law in Japan. Occupational health nurses are the main providers of health services to employees including interviews for recipients of health checkups.
In the headquarters of the corporation investigated, a health checkup for employees under 40 years old is conducted every autumn, 1 8 while a health checkup for employees over 40 including more examination items is conducted almost all year round in some health care institutions. Therefore, elder employees were not included as subjects in the present study. The health checkup includes (i) a self-administered questionnaire, (ii) blood, urine, and physical examinations, and (iii) an interview by public health nurses. Recipients reply to the questionnaire before health checkup. The questionnaire comprises 127 items divided into four categories (i.e., physical symptoms, mental symptoms, occupational environment, and daily life habits) and the number of items in the four categories is 30, 31, 32, and 34, respectively.
In the interview for health conducted by the occupational health nurses, each recipient is questioned regarding his/her health taking account of the above information obtained. The interview was conducted by ten occupational health nurses in 1999, and matching of an occupational health nurse and a recipient is not designed previously. The purposes of the interview by the occu-pational health nurses in the health checkup are (i) to raise the recipient's own awareness of his/her health status and (ii) to screen for whether it is necessary to intervene with a consultation regarding healthy lifestyle. If the recipient wants to understand his/her health status sufficiently and the occupational health nurse determines that the recipient needs health consultation regarding lifestyle, she intervenes regarding improvement of lifestyle. The items of intervention are abstinence from smoking, drinking in moderation, exercise, and improving eating habits. The purpose of the intervention is improvement of recipients' lifestyle. However, improvement of recipients' lifestyle as a result of the intervention by occupational health nurses is not expected in the corporation. A manual on interviews for health and intervention for lifestyle by occupational health nurses does not exist at present. The occupational health nurses usually take 7-10 minutes for the interview and intervention. They take more time, at most 20 minutes, for the subjects who complain of many problems or whose examination values are unhealthy. In order to conduct the present study, an additional self-administered questionnaire 18 survey regarding recipients' evaluation of the interview for health and intervention for improving lifestyle by the occupational health nurses was conducted in the health checkup of 1999. All recipients responded to the questionnaire items for health interview. The subjects who thought that they were intervened regarding lifestyle by the occupational health nurses responded to the questionnaire items regarding recipients' evaluation of the intervention. All subjects replied to the additional questionnaire right after the interview in 1999. The items of the additional questionnaire are shown in Appendix. In the questionnaire, the recipients' evaluation items for the interview and intervention by the occupational nurses were composed of the items for usefulness and understanding (Appendix).
The additional questionnaire contained the identification numbers of the subjects in the corporation, so the information from the additional questionnaire could be linked to the information from the previous self-administered questionnaire and examination data.
Statistical analyses
The data of the health checkup items (i.e., body mass index (BMI), systolic blood pressure (SBP), diastolic blood pressure (DBP), blood sugar (BP), total cholesterol (T-Cho), triglyceride (TG), high-density lipoprotein cholesterol (HDL-C), aspartate aminotransferase (AST), alanine aminotransferase (ALT), γ-glutamyltranspeptitase ( γ-GTP)) were statistically analyzed. All variables in the present study were used as binary variables in the computation. The data of the health checkup items were dealt with as healthy (normal) or unhealthy (abnormal). Table 1 shows the ranges of the unhealthy values for the health checkup items. The data from the questionnaire items with four choices in the present study were also dealt with as binary data (i.e., the upper two and the lower two choices) with due consideration for qualitative difference between affirmation and negation.
Conditional logistic analysis was conducted regarding variations in the health checkup results for one year from 1999 to 2000 obtaining odds ratio with its 95% confidence interval (95% CI) and statistical test in the subjects who gave a low evaluation for the interview for health by the occupational health nurses in the health checkup and those who did not. The odds ratio in conditional logistic analysis indicates the ratio between the number of subjects whose health checkup results deteriorated for one year from 1999 to 2000 and that of improved. This odds ratio is equivalent to McNemar's odds ratio mathematically. In order to compare the odds ratio of the conditional logistic analysis of the subjects who gave a low evaluation for the interview with that of those who did not, ordinary logistic analysis calculating odds ratio with its 95% CI and statistical test was conducted using data of the subjects whose health checkup results deteriorated and improved. This odds ratio is equivalent to that of the 2X2 contingency table including the numbers of the subjects whose health checkup results deteriorated and improved according to the evaluation (low or high) mathematically. This statistical analysis is the main analysis in the present study to investigate the relationship between recipients' evaluation of the interview for health and variations in health checkup results. This odds ratio means the ratio between the two odds ratios in the conditional logistic analysis of the subjects who evaluated the interview lowly and highly, indicating an interaction. Greater odds ratio for the interaction than 1.0 indicates that the odds ratio between the number of subjects whose health checkup results deteriorated and that improved in the subjects who lowly evaluated the interview is greater than that in the subjects who did not. This indicator was shown as an odds ratio ratio. 19 The data were analyzed after establishing that each individual could not be identified. For the computation SAS Release 6.12 was used.
Results
The number of subjects who highly evaluated the usefulness (Q.1, in Appendix) of the interview for health by the occupational health nurses in the health checkup was 632 and that of subjects who did not was 118. The number of subject who highly evaluated the understanding (Q.2, in Appendix) of the interview was 671 and that of subjects who did not was 75. Table 2 shows the variations in health checkup results for one year from 1999 to 2000 in all subjects (Table 2-a), the subjects who highly evaluated the usefulness of the interview (Table 2-b) , and those who did not (Table 2-c) with the odds ratios in conditional logistic analysis for the variations, their 95% CIs, and statistical tests. Improvement of BS was shown (p<0.01) in all subjects and those who highly evaluated the interview. Statistical significant (p<0.05) deterioration of BMI and TG was detected in the subjects who lowly evaluated the usefulness of the interview for health by the occupational health nurses in the health checkup, but not detected in the subjects who highly evaluated.
In order to detect the differences between the two odds ratios in the conditional logistic analysis, the data on variation of the health check-up results and evaluation of the usefulness of the interview (Q.1 in Appendix) were analyzed using ordinary logistic analysis, and the results calculated from the data are shown in Table 3 . The relationship in Table 3 indicates an interaction which shows the difference between (i) the difference between deterioration and improvement of health checkup results in the subjects who gave a low evaluation of the interview and (ii) that in the subjects who did not. Greater odds ratio than 1.0 in Table 3 indicates that the odds ratio between the number of subjects whose health checkup results deteriorated and that improved in the subjects who lowly evaluated the interview is greater than that in the subjects who did not. The odds ratios of BMI and TG were statistically significant (p<0.05), while the statistical tests other than the two were not significant. Odds ratio with its 95% CI of TG for the ordinary logistic analysis was 2.62 (1.12, 6.10). Table 3 shows that the number of greater odds ratios than 1.0 is nine and that of less than 1.0 is one.
Similar statistical analyses for recipients' evaluation of understanding the interview by the occupational health nurses (Q.2 in Appendix) were conducted, but notable findings were not detected. Therefore, the statistical results are not tabulated. Notable findings were not detected from the similar statistical analyses for intervention of lifestyle (i.e., with or without the intervention (Q.a-d in Appendix) and high and low evaluation of the interventions (Q.3-10 in Appendix)). Therefore, the statistical results are not tabulated.
The relationship between the recipients' evaluation of the interview for usefulness and understanding (Q.1 and 2 in Appendix) was analyzed statistically, and a strong positive relationship was detected as odds ratio 23.21. Relationships between (i) variations (i.e., deterioration or improvement) of lifestyle (e.g. smoking, drinking, exercise, and eating) obtained from the self-administered questionnaire for one year and (ii) information on the additional questionnaire (Appendix) were also analyzed statistically, but meaningful results were not found. Therefore, the statistical results are not tabulated.
The notable differences of the health checkup results in 1999 between the subjects who were transferred from the headquarters in 1999-2000 and those who were not were not detected. Age did not significantly influence the results in the present study.
Discussion
Odds ratios of BMI and TG in conditional logistic analysis were greater than 1.0 with statistical significance (p<0.05) in the group indicating low recipient evaluation for the usefulness of the interview for health (Table 2 -c), while this was not detected in the group indicating high evaluation (Table 2-b). This means that the numbers of the subjects whose BMI and TG values deteriorated for one year were significantly greater than the numbers of the subjects whose values improved in the group with low recipient evaluation, while such differences were not detected in the group with high evaluation. Odds ratios for BMI and TG in conditional logistic analysis of the subjects who lowly evaluated the usefulness of the interview for health by the occupational health nurses (Table 2-c) were greater with statistical significance (p<0.05) ( Table 3 ) than those of the subjects who evaluated the interview highly (Table 2-b).
It is difficult for employees of a corporation to set low values on the interview in health checkups conducted in their corporation using questionnaire with their identification numbers. More than 80% (632/750 = 0.843 and 671/746 = 0.899) of the subjects set a high value on the health interview by the occupational health nurses regarding usefulness and understanding, indicating that the health checkup was favorably regarded in the corporation. It was reported that about 60% of the subjects were satisfied with the health checkup of their company, 1 4 and more than 75% with the interview for health. 17 Subjects who set a low value on the interview conducted in their corporation are not part of the majority group, indicating a special character. It can be considered that the subjects who lowly evaluated the usefulness of the interview might have been reluctant to be interviewed. It can be supposed that some of them may not be interested in their health and not have any intention of improving their lifestyle. This is not inconsistent with the deterioration of BMI and TG values they showed for one year in the present study. It is possible that the deterioration of BMI and TG indicates that some subjects who lowly evaluated the usefulness of the interview may eat high energy foods including rich fat resulting in increased body weight. The deterioration of BMI and TG can be considered to be derived from the same background. It is not likely that the deterioration was detected by chance. BMI and TG values objectively observed are reliable, while information on lifestyle usually obtained by subjective questionnaire is not always reliable. In the present study, the deterioration in lifestyle obtained by the self-administered questionnaire among the subjects who lowly evaluated the interview for health could not be detected. Table 3 shows that the number of greater odds ratios than 1.0 is much greater than that of less than 1.0. Low recipient evaluation of the usefulness of the interview in the health checkup may be regarded as a risk factor of metabolic syndrome. This finding is useful practically for occupational health systems in corporations, because health care staff can pay attention to the deterioration of health status in the subjects who lowly evaluate health checkup from the viewpoint of preventing lifestyle-related diseases. However, this finding is not proved biologically in the present study because of the limitations on an observational study. Therefore, strict studies should be conducted in order to prove deterioration of medical examination values in subjects who lowly evaluate interviews in health checkups from the viewpoint of biological mechanism.
The authors analyzed the data in 1999 on the same male subjects as the present study and reported 1 8 that those subjects who complained of many problems regarding physical symptoms, mental symptoms, occupational environment, and daily lifestyle in the questionnaire were apt to set a high value on the interview and the intervention as a cross-sectional study. Relationships between complaints in the questionnaire and recipient evaluation of understanding the interview by the public health nurses were especially notable. Common findings regarding the way of the health checkup is conducted among the occupational health nurses in the corporation as follows. The occupational health nurses usually take 7-10 minutes for the interview and the intervention in the health checkup. They take more time, at most 20 minutes, for the subjects who complain of many problems or whose examination values are abnormal. Spending more time to the interview and intervention in the health checkup may be a cause of high evaluation by the subjects who complain of many problems. The present study indicated the deterioration of BMI and TG over one year among the subjects who set a low value on the usefulness of the interview for health as a longitudinal study. The above two studies using the same group show different aspects of study results between cross-sectional and longitudinal studies. A significant relationship between high recipient evaluation of understanding the interview and complaints in the cross-sectional study 18 and between low recipients' evaluation of the usefulness of the interview and deterioration of results in checkup examinations in the present longitudinal study was detected. Significance of evaluation for the usefulness of the interview must be different from that for understanding.
The relationship between recipient evaluation of the interview conducted by the occupational health nurses for usefulness and understanding (Q.1 and 2 in Appendix) was analyzed statistically, showing a strong positive relationship. The statistical analyses for the relationship between recipient evaluation of understanding the interview (Q.2 in Appendix) and variations in health checkup results for one year from 1999 to 2000 revealed no notable findings. This means that the recipients' evaluation of the interview for usefulness is similar to that for understanding, but the two are different from each other. The recipients' evaluation for usefulness may be that for the contents of the interview and the evaluation for understanding may be that for the ability of giving information on health in the interview by the occupational health nurses. This difference between the two evaluation items of the interview may be expressed by the difference between findings for (i) the remarkable relationship between recipients' evaluation of understanding the interview and complaints in the previous cross-sectional study 1 8 and (ii) the relationship between the recipients' evaluation of the usefulness of the interview and variations of the data in health checkup examinations in the present longitudinal study. Table 2 shows statistically significant (p<0.01) improvement of BS for all subjects and the subjects who highly evaluated the interview (Tables 2-ab), but not for the subjects who lowly evaluated the interview (Table 2-c). The three odds ratios in conditional logistic analysis according to the groups, however, were nearly equal to each other, showing that the ratio between (i) the odds ratio between deterioration and improvement of BS in the subjects who lowly evaluated the usefulness of the interview and (ii) that in the subjects who did not was 1.01 (N.S.) (i.e., no interaction in Table 3 ). In the present study, the difference between the subjects who lowly evaluated the interview and the subjects who did not is the most important indicator. This indicates that similar biases must affect the BS values in the two groups with and without high recipient evaluation. The reason for the improvement of BS can be elucidated. The methods, season, time, staff, and the institution conducting the blood tests of the health checkup in 1999 were the same as those in 2000. As biases of BS, differences between measurement lots in 1999 and 2000 and amounts of food intake before drawing blood can be enumerated. Fasting is desirable before drawing blood for determination of BS in health checkups. However, fasting is not always observed by the recipients of the health checkup. Fasting may have been conducted more firmly by the recipients in 2000 than in 1999. The bias of BS is not important in the present study because it is independent of the difference between groups with high and low recipient evaluation of the usefulness of the interview for health. Notable findings for BS from statistical analyses were not detected in any other except those in Tables 2-ab. Notable findings were not detected from the statistical analyses for the relationship between the intervention in lifestyle (Q.a-d, 3-10 in Appendix) and variations in health checkup results including improvement of lifestyle for one year from 1999 to 2000. This indicates that the deterioration of the health checkup results in the subjects who evaluated the usefulness of the interview lowly is independent of the intervention for a healthy lifestyle. The number of subjects who received intervention to encourage them to lead a more healthy lifestyle was not large, 18 and the occupational health nurses in the corporation are not required to conduct effective intervention. The previous cross-sectional study 18 did not find significant differences in results among the public health nurses who conducted the interview and the intervention in the health checkup in 1999.
The variation in recipients' lifestyle (e.g. smoking, drinking, exercise, and eating) obtained from the self-administered questionnaire for one year from 1999 to 2000 was not influenced by their evaluation of the interview and the intervention by the occupational health nurses and recipients' consciousness of receiving intervention for healthy lifestyle (Appendix). Occupational health nurses are not required to conduct an intervention that must result in measurable improvement of a recipient's lifestyle in the corporation. It is difficult to determine whether intervention by consultation for a healthy lifestyle in the corporation is effective. This means that changing lifestyle is difficult, indicating coincidence with previous reports. [20] [21] [22] In the present study, it could not be determined whether deterioration of BMI and TG in the subjects who lowly evaluated the usefulness of the interview derived from deterioration of their lifestyle and/or lack of intervention to encourage a healthy lifestyle by the occupational health nurses. Information on evaluation, intervention, and lifestyle was obtained by self-administered questionnaires, thus it is not objective. It is not appropriate that we discuss thoroughly the relationship among the intervention for healthy lifestyle, the improvement of lifestyle, the improvement of the examination results in health checkup, and the recipient evaluation of the intervention in the present study.
Further analyses on the differences in variations of complaint symptoms in a self-administered questionnaire after health checkup between the subjects who lowly evaluated the interview for health and those who did not should be conducted as a longitudinal study. Table 3 Odds ratios with their 95% confidence intervals and statistical tests for relationship between (i) variations in health checkup results for one year from 1999 to 2000 and (ii) evaluation regarding usefulness of the interview for health CI: confidence interval, BMI: body mass index, SBP: systolic blood pressure, DBP: diastolic blood pressure, BS: blood sugar, T-Cho: total cholesterol, TG: triglyceride, HDL-C: high-density lipoprotein cholesterol, AST: aspartate aminotransferase, ALT: alanine aminotransferase, γ-GTP: γ-glutamyltranspeptitase
